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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for measuring or 
determining a 

viscosity coefficient of liquid crystal, and a measuring device used 
therein, 

so as to reproduce response characteristics of a liquid crystal 
display by 
simulation . 

SOLUTION: (1) In a viscometer, after γl is determined by 
analyzing 

response characteristics of liquid crystal directors to an outer 
field, liquid 

crystal is injected to a gap between two concentric cylinders or flat 
plates 

placed in parallel, so that the viscosity coefficient is measured, 



10/5/07, EAST Version: 2.1.0.14 



with one of 

them fixed, and the other deflected, or that voltage can be applied 
to the 

liquid crystal through the cylinders or flat plates. (2) Voltage is 
applied, 

and under the condition of formula 1, as most directors are oriented 
in 

parallel to an electric field, ηl is measured. (3) With no 
voltage 

applied, η2 is measured, so that ηl and η2 are measured 
as 

viscosity coefficients of the liquid crystal. Formula 2 is a 
dimensionless 

parameter, D represents speed gradient, Δ &epsi; , γl and d 
represent 

dielectric ratio anisotropic value of the liquid crystal, its 
rotation 

viscosity coefficient, and thickness of the gap of a liquid crystal 
layer, and 

U represents applied voltage. In the case AC is used as power 
source, it 

represents an effective value. 
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- 1 ft 111 tsisni'^i, * n ft in -r « *s ft h a- * ic Jt ^ t i- ^cf^ti/^^ft* 

rM £ L ft it ft If ft & -f s }« ^ W 14 © ff ffi t ^ o ® & 6 , ffi${t%Z>ty*-&-*¥i 

m l nu he tc -r 5 & is a* & 5 » 

[ 0 0 2 0 ] 

« « « 8* © US « . M & 7C © ^ 7 * - * - 



£3#AL, 5%J^rt©ffiJgfc::fctt57) 1 © fflij flZ * ft t L X . 1 0 7 ^ /? ^ 0 . 2 iff * 
L^Cfcfftifroft. Slc!?SL<li. 10 7 :S0^O. IT'$5 0 U^O. 2^«^. 
5t % 3£ a 4j E h % ^ ti « 9? © £ A W t § ^ ^ U * * - © fit f ft a ^ < ft § ft 46 , t, 
, ©H^^I^J:0'J>?<Mafc^TL*3ft46jiTSU<ft^o * ft , /J *M 0 " 7 <fc 0 / J'« 
J<45i, a 32 ft S ff ?> ti ft ^ ft 46 » * L < ft ^ . Cilf, y, ti: PI «k ft. ft SSf T* 
& 0 , D ti )i iS 4U St! T' * 0 , d ti $ n Q n 1 © I'K h- X' & 0 , A e ti P « 4* S 7j ft ifSO, U 

ti 0i ah « be ft ft l . -mm m m % « ffl u ft » ^ . u« ^ ^ «t$5. * ft > i ■ 
n is <t < a) 3£ t # t ^ 5 a^if ? *» © bs ^ ti , MSKffl^«D*a^'r*«iarti?«w*«i 

ttJS*, D t LT^D -y h Lftlf^{C.*MftftftlJllft/) s #?>n> f 0)«f fr^illl 

£ ft § tt IS D (c ^ m ft T- S c t A< 75 $ ft . r-a-hW/SiffcT-feSc^fiKaS-fSCi: 

[ 0 0 2 1 ] 

_k 12 m M> *f 8 ic fffl L T ti , it rJK «EE X U = 8 0 0 V , 2 <ft © ¥ ft FJ « IB © Hi M ( d ) ti 
d = 0. 5mm, fniSiJffi (D) BD=50 ( 1 / s e c ) , 0 = 0. 0 2tlS^T 
Tj,©1Stti^tTofto *ft, D=5~120 (1/s ec) Ollrtff fcJt-i" b 
V«t«lttaR-p**iii:*»BUft. @«5tt'/S nl- ^ ffl ^ ft 41 ^ ti , D = a co i: 8 ti , a ti d 

fcP3«©¥STi*^-r«3E»ifa&5o ca\ u)tiftiiitT'*?>o d = 5~i2o (1/ 

sec)©$Elfflti, a) = 0. 14-3. 4 ( r a d / s e c ) OiHtWf6t5o 1X±» 
|ft*>e, tj , = 1 2 5 m P a • s e c % ti ft o 
[ 0 0 2 2 ] 

tj 2 © ffl 3! ti , IS ft * EP An L ft ^ « m X , r.a-h>Sft»1-S*frrt-Pttl8*«l^ , r*C 

itioTftjfts, «»wt«t»EiRift ti^ft 0 'hs ^©t, c*i<fc o^e>ftftttl4ft 

S( ( tj s ) ti }fi ffit ft fC rj 2 3¥ L l> o * C T* . tj 2 = 2 6 . 0mPa-sec*^ft. 
iESSKitjT. ffl^? ©fKSIBJK*© rj , tj 2 ^jMS! Uftc ^©£53k «fflWlc»$ 
L ^ i« A HA IS % © TJ , » rj 2 ti, 60mPa • sec^Tj, ^400mPa • sec, fc 
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<k t>* 1 OmPa • s e c^rj 2 ^ 6 0 m P a • s e c © ® lif] T & 3 C £ # *> o ft » CO 

Tli*riT{iiH«^S^14AM£T U ±E*ffl* S i: JSSfttttf IS < ft 0 , MfttiffSL 
[ 0 0 2 3 ] 

t] 3 s mEliEPfa©^?* -y ^ • ;*f fi ffl ffl ft # ffl 12 (NIfi) W ± © S IS ® $ lc 
[& l ] 

fE . 




ccf, i) i . „ , t» o > e g *j «t tf k B it , * n * 4a , 5? # ffl tc ** * «i is , & i ft jg 

$U x * ;U if - # -v y f , *5 <t t>* # ;P ^ W £ 'ft * * LT^So 3? // ffl K & ^ T « tt tt © 

a/jttasi^i i] 3 o»S5o f:t-, ivfyf ffl « 7R f s js m & rt © & £ ft is k ts 

t*5j| 3 , !ff ffi fC fc It 5 tt IS O ffi IS tfc ft tt * -I: ^ T? * - 7* 7 -f -y 7 1 -< > ? L , * V f- 

•^ffliagEM«rt«T*^#t5ct(c±otmiiti5. c © <t o ft # & e tie r> x , t = 

2 3tCfc^T t| 3 =3 8. 0mPa-sec£$ft„ 
[ 0 0 2 4 ] 

y, 4>M£lcN LT, cCT-ttl) S8(l<l4j£fil*ffl^TSifflt«»ii, 2) ¥fffil«i-fe 
;l/ff)f¥WlS^#tt*&3llBt«I?nte (S h I n-T s o n, Wu and Chiu 
ng-Sheng Wu, Phys. Rev. A42, 2219 ( 1 9 9 0 )), 3 ) ¥ 

fi&fa^ >i <ommmm¥f\i%Mtft z z tic z ^ z® zmmnm'tk (mas ah i ro 

I M A I . Mol. Cryst. Liq. Cryst. , Vol. 262, 267 (19 
9 5) ) , tDtkttZfiitzo 2 ) £3) K & ft S M ft. & U ft & & ffi T- & 5 y , W ffi © ff 
fliii IC L t fc 0 , giftSiiJ^ffitC.fc-pT^P.nfty, (0 fi © ffi ft ft . ffi Iff > i3 <fc 0\ ± 
8B7jffiT'^e»nfc^ni»1t^atfi*^*)H3-SCt{c«J:«ie 1 §1#tt<O^IlWftff« «=. . t 
B9 L T (i ¥ MJ) fl T* fe o ft o 

[ 0 0 2 5 ] 

1 ) W ft itt ft £ Jfl ^ X » Ui -T 5 fi S £ it , y i Mi - ?j 2 © M 6 ft £ /i' & T* 
& S o ± BB <0 Si S T* » tj , fc tj 2 6 y i = 9 9 m P a • s e c £ tEf ft „ 

2 ) liftiittt, ¥ He iftj -fe ^ \c te ^ T « E Hit i ?S <D )g ii 4s © P$ R9 S<b*i«^tic t (e 
ioTlBtsASTJS. i 0 P KB ic it , r , „ , a i . t ( t ) , r , . tfcirfr 
o * , tnf n, i^f-ya'A m m * , «s s » , r» *5 ± uf ^ £ -t % £ , c n e» 

© BB tc T RB © M ffi r& 0 4 o 0 
[ 0 0 2 6 ] 
[ft 2 ] 



In 



^-±sin- 1 ^(0 

2r 



2 j # /Cjj 



[ 0 0 2 7 ] 

ctiio, m til * ± s © a t o «t h * «f n k t -? a -y h L*©ttis©ffit^6 r 

, * » Hi t % C £ ic «t o T y , * 5 C t X' * 5 . ft ft L , C © M « S « % A 1 T 7 U 
* /I/ h ft * fct tB , A 2 TWttSfttt (K n /K, ,)*!», A3 ▼«& © "T ft «i 1t«R 
**RffiUfth;1/^^5>X?aaS*lll«jS, kl/tl^ft*, S)S^<y 1 * » * * ff tt 
3F W fit * o ft . * C T' , t>tlt)n»Kliltlf:^i, AlT~A3V#*Rt8iT#5& 

ft-HT, ¥fTi2lnHr^©1 : '*ti:*5^S^-fU'^^-©^;l'hft (0m) *«30'ttTt 
& 0 , o , T'l/f/l/l-fl ( 0 p ) ^ 1 0 ttTT'feSC i^llULfto S t Iff * L < tt , 
0 m fi 2 0 ° W T , frOSpttO. 5 " KTT'S5„ 



10/5/07, EAST Version: 2.1.0.14 



(9) 



JP 2004-20255 A 2004. 1. 22 



[ 0 0 2 8 ] 

£ <0 & ft £ il ^ f * tt Sb IC ± 1 2 0 m <D ± IS ffi tc 43 if % fid ft 7 o 7 7 4 )\> <D & (I ft 9 * ft ^ 

Poly Vinyl A 1 c o h o 1 ) £ ffl ^ T ¥ fr fid (Si -fe ;P £ CP SI L fc o $ fi? « . V 
DXr.3;l/©ii^?MtJ: j e©i»iR«lfcWLT4 5 0 © ft ft K ¥ fr SB ft -b ;KO ft '4- «l A 1 * fit S 
t % «fc 3 (C L , fflij S iS S ( A ) H = 5 8 9 n milt, Tl EE It £ ft © il 31 * « Nf IMJ # 
14 <n> m £ * ?t o fc c ftT^Sfre-fert'/P ( d ) f± d = 5 . 3 5 n m V & 9 , * U X * /Ha 
-•f-:>3:/f£frP>0p = O. 3 1 t4oT^§Lt?;li|IILft 0 C (D 5£ 3i ^ 0 m 
^20°<OlGiartT±it^iiffl-rSCi:{Cj:0y 1 = 96. 5mP a • s e c^iUfc, 
[ 0 0 2 9 ] 

3 ) m m « m. a t it » ¥tfeft-b^*fi ; iauMffi^{kicM-rs)ai(8«af**«:«r)w«T'r*t 

iCioTy, £8ffif 5SSt$S„ ftfiL, C <0 9) & t ffi 14 « & * *K M L 
h ;U * A 5 > X ft m A ft 5 ffi 5£ L T <^ 3 . J: 82 iiKStStlT^S "// fiCtt^ty, * 
£t ffi T 3 £ > y,=97. ImPa-seciSoft. 

tn±D 1 ) ~ 3 ) OS45y, O © ffi it T* , 5 % tt ft <D Hfl ft T< 8 £ 14 # t ft T V 

[ 0 0 3 0 ] 

tt 14. & IS <0 1 o T 5 0 IE tt 14 & ft y , tt> ft «F tt 14 © W M 14 ic ft L T JB t M t> tt ft ft * 
46 p. ft -So fct, l) ~3) ©MJgtfSfcfei^T, il £ <D IBHSi £ £ ^ r> K&fr 5 l 

) JS fe fSI fl> T fe 5 Wl ft tc tt ft lit fC *5 It 5 il & tt ft li 5 % ® ft T* fe 3 © fu J)U ATifi Itt 

Sffll'Ty, *WWLT^Sfc«>2) 3 ) © * & <0 tt ft fc It fk * ^ c d ft <fc D . J: 0 
iffi tt ft T 1 fS ?¥ W 14 * n MLfc^t&etlclt. l ) J: 0 t itW <0 M ffi S i: ^ 5 S! T t± ^ S 
^ , 2) *3) ©^ST'liffi-r S OJ^ffS L^o 
[ 0 0 3 1 ] 

[%HI0|] 

*^w<D^a*p>tf»ciS'j^sia%ra^Ttt 14. m®&w m t )t * w « * w 14 ^ st w k b 

T # 5 C fc * T m <D m A * ffl Ir^ T H (* ft KM Hi 1" 5 » 

[ 0 0 3 2 ] 
l 

tt I: «fc 0 > M m> E ic te^t, £ S «p 14 <0 »h » tc £. ^ £ £ T <D 5 ^ - * - AMnH^ T IB <D 

(ffl ^ S y«S) 
5 - B B - C 

(tt14.tt) 
A e = 1 1 . 0 
e _L = 6 . 3 5 
K, , =6. 32 (pN) 
K 22 =4. 62 (pN) 
K 3 3 = 1 0 . 7 (pN) 
A n = 0 . 18 8 
n o = 1 . 5 3 3 
7], = l29mPa - sec 
7j 2 = 26mPa*sec 
t) 3 =38mPa-sec 

[ 0 0 3 3 ] 

± 3d T ?# 5 n fc 7] , - tj 2 A> P> y , ZMftLtci§& 
y,=103mPa-sec 

¥ fx fiH ft -b ^ » ft 3* ft IS » ft 14 6 y , ffi L t§ ^ 
y , = 9 6. 5mPa*sec 
»»«»ltt1t^p)y, * 8 ffi U tz « ^ 
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y i =97. 1 m P a • s e c 
[ 0 0 3 4 3 

±C*JI*t»*ffl^TT N-t/l/i: 0 C B-fe/U*ffi»L, 14 £ *> ^ T ± IB » 14 fit % ffl 

^ft^;al/-f3 >ffi t ©Jt«*fTo fto gttftlltt ICM^ <UWlC fc^T ?) 

, 2 tt ^ L ft ^ © t» i) , 2 = 0 t L, T tt » £ fr o ft o ft«LfcTNt;H3iffOC Bt 
;b © tt $ £ T IE! IC St, dtt-t/UJP, dlibttift, 9 p«/l/f ^hft*SLT^5, 
[ 0 0 3 5 ] 

(TNt*) ; ^DXZ3;K0l)tf ^ffl^fcy-YU-*7Y ht-F, d = 6. 1/i 
m, 9 p = 5 . 1°, 0=90° 

(0 C B-b/l) ; * o x ^ :n ;U © (1 )^7- % T ^ © M « t 4 5° ©ftg^ftTft^Wl 
£*^-?>^> FEl&J-b;WC#^«|gJi t LT¥frEfil-b;I'*«ffl L , X^U^ • ^> K« 
8 tt E ( V c r ) * K ft H E « © F I® * E £ t ft / - v y - >> 7 W F € - F\ d = 7 . 7 
/x m , 0 p = 5 . 1 ° 

[ 0 0 3 6 ] 

T N -b ;KE> -b ;V W U , J82tS'hjfllifif&k:R;£LT*?>, 0 C B -b /l> © * ft ft , SKftlgEBi 
$ © 1: PS M E * V = 6 . 0 V fc L , T ffi fit II: * V c r = 1 . 6 V t L , C © ±15 * E t F 
K IB Etc *s tt S U * a >^fktf ti Hf t45J;3l^£Jftt^5„ * ft. . 0 

C B -fe ;I/ tC 33 !/■> T ±Jfi 'B E T* * S V = 6 . 0 V JC *5 T > F E l&J -t Jl © l> # X — ~> 3 
> * 1 JR f 5 ft * tc ft M ^ > K SB IhJ -b ^ © * ft t K 5c f 3 <t -5 * G B "C ff. K S O V 
(t E rfiJ -t ;l/ £ PJ m L ft . 3 ifi «P © M & K ft ( A ) ttA = 589nmt?fe*o * ft , «J »1 ffl 
1m M E (± » St - F t t V = 6 . 0 V t L T D , H# RU t = 0 m s e c tc t3 ^ T , T N -fe 
;Hd8LtliV = 0V\, OCBtAC|LTttV=l. 6 V Agfc? t ft i: ? ©31$ 

© b-5 ifsj ^ ft £ i) s l tz o ?nfno ; e-K(:feH>T->5 > « t M m <F>&W1t 

"F ffi tc ,T< -T ( ^ tt d -> 5 a u - -> 3 > STfe D , O tt iH'l fil /T< -T ) o T N -b >l it M l 
tc, 0 C B -b ;U ti HI 2 tc * ft € *l /T< L ft: . 

ft *> , -/ , ;il/-->3>T'H , fty i t± n ¥ trffi rfa -b ;l/ © }t *Wtt frh W lis 5 ft ft t © T 

[ 0 0 3 7 3 

c ft J: 0 , T N -b i; 0 C B -b ;1/ © J.S ^!Wf 14 lc fe v T J; M % 1*. fitt £ Jfl ^ ft 5 a U - -> a 
V tt * « , SlS^ffllB^ffJlLTfcOmiWWlW^jiJjKLTl/^Ct^ftA^o * ft , 
E £ ft , JS HI * A s 9 0 % fc ii -T 5 n* RS % t d tSStSt 

rd (5/3al/—>a>fi) r d (USSII) 
TN-feJP 3 7.3isec 3 6.6nsec 

OCB^feJP 7.3msec 7.6nsec 

b - s/ 3 > m A f± §fe M tt S I? H o 
[ 0 0 3 8 3 

©T-fift^o ii^ttC^tfS^SECBt-F, H A Nt - F, VAt-F, * 6 tf K 
, tS € fit * ffj m t fc I P S - K ^? IC *5 ^ T £ < ISJ 65 T lb 5 „ IS ® 14 © ff 1! £ ^ T 
f± , E^E{ktliLTBiF«i©*%**-rfttf«t^OCB ; e-K, ECBt-F, HANt 
— K , VAt-F, I? (± rj 3 IC ^® t ft V o SfoT, C ft h © f££ W 14 * W S "T S ± T « 
i) i , n 2 » y i ft Wt a T* ft (i «fc ^ o * ft , K ii © * ^ t F ^ ^ JB iff * © iffi fi fic # ; 14 « 

[ 0 0 3 9 3 

J! ffi W 2 t 3 «c Ijy L T fc [r] Ii tc , *^W©jfliJ7iI^fe!;i:9jail!jia*rai/-'T!R!i14«^©»JS* 
F7 1/^, TNt-FiOC B €• - K tC *5 W T -> 5 a b - -> 3 > fig t ^ ffl ffi © tt & * ?T r> ft » 
[ 0 0 4 0 3 
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nmm 2 

3-HB-C 20.0% 

5-HH-VFF 47.0% 

2- BTB-l 7.0% 

3- H2BTB-2 5.0% 
3-HB (F) TB-2 7.0% 
3-HB (F) TB-3 7.0% 
3-HB (F) TB-4 7.0% 

A £ = 4 . 0 
e ± = 3 . 3 

K i , =10. 2 ( p N ) 

K 2 2 =7. 6 (pN) 

K 3 3 = 2 1 . 0 ( p N ) 

A n — 0 . 13 1 

n o = 1 . 4 8 0 

Tj, = 78. 7 (mPa-sec) 

r\ 2 = 1 0 . 6 ( m P a • s e c ) 

T| 3 =20.5(mPa-sec) 20 
[ 0 0 4 1 ] 

± E TM# 6 ft fc r| , - t) 2 & y , £ DC fil L fc ig £ 

y , = 6 8 . 1 ( m P a • s e c ) 

y t =71. 5 (mPa-sec) 

IS ft a ffi ri *> 6 y , * * a L « £ 

y , = 7 2 . 9 ( m P a • s e c ) 

(TN«t/l/Otl:i) ; d = 4 . 0/xm, 0 p = 6 . 2° 

(OCB-tr;KDtt«i) ; d = 1 9. 6 m N 0 p = 6 . 1 
m m * O ifl'J aIZ St fi ( A ) (4A = 589nm, jRj & H fi ( T ) 14 T = 2 0 °C V $> £ « £ fc . 30 
TdOjW^fcfe^SflBESfbtt, TNICjtLTtt6. OV^OV, OCB ( V c r = 3 . 
3 V ) IC a L T (4 6 . 0 V -> 3 . 3VT'*5o C tl60*ftC6^TS/ 5 a a ^« 

t m m « # t e k >r> t □ 

[ 0 0 4 2 ] 

y^^>a>i (rd) Mil (td) 

TN-feJk 10.8osec 11. 6 msec 

OCB^JP 2 1.1fflsec 2 3.0nsec 

[ 0 0 4 3 ] 

jtzmm 3 

( « ^ & » a tg a m ) 

3-PyB (F) -F 11.0% 

5-PyB (F) - F 12.0% 

3-HB-02 20.0 % 

3-HEB-04 5.0 % 

3-HHEB-F 8.0% 

5-HHEB-F 8.0% 50 
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0 % 
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0 % 
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0 % 
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H 




3 












4 . 


0 % 


4 — p y B 
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0 % 


[ 0 0 4 4 
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( % It fl ) 






















A £ = 8 . 
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£ ± = 4 . 
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K , , = 1 
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p N ) 












K 2 2 ^ 
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^33 ^ 


4 
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p N ) 












A n = 0 
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q 
















n o = 1 . 
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1 i = 1 3 
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0 
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m P a 
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1 2 = 2 7 




6 


( 
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7] 3 — 5 5 




5 
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P a • 


s e 
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[ 0 0 4 5 


] 





















± 9S -V m P> ft ft rj , - * 2 ft* 6 y i £ W HI L ft V * 
y , = 1 0 6 . 4 (mPa«sec) 

ts n m & 5 y , * w w t ft jg ^ 

y , = 1 0 9 . 0 ( m P a • s e c ) 
il K * B; 5 y ( * » tt t ft « ft 
y,=112.0(mPa-sec) 

(T Nt;l/©f±B) : d = 7 . 1 |im, 0 p = 4 . 8° 

(OCB-t;KD{±t$) ; d = 9 . 3 /i m , 0 p = 4 . 8° 

ajispOMaijSS ( A ) I* A = 5 8 9 n m , iffl StZ ft ffi ( T ) {£ T = 2 0 t T' S 5 » 

[ 0 0 4 6 ] 

* ft , r d <D HM £ fC *i it 5 a JEt it It , T N (C W L T li 6 . OV^OV, 0 C B ( V c r 

= 2 . 2 V ) fC fct L T (i 6 . 0 V -> 2 . 2 VT'i5» C ft <E> O * tC *J ^ T 5 jl U - -> 

a y m t m ® z f ;sd ic /j< -r . 

WaH isaym (rd) *M Ud) 

TN-feJP 3 7 . 9nsec 3 6 . 2 usee 

OCB±)l 9.3nsec 8.5nsec 

«g ft Ife ffl'l ffi £ S If » £ L T ^ 5 C i: ft . 
[ 0 0 4 7 ] 
[& 1 ] 



10/5/07, EAST Version: 2.1.0.14 



(13) 



JP 2004-20255 A 2004. 1.22 



R— 



CnH2n+1 — 
CnH2n+lO — 
CnH2n+lOCmH2m+1 — 
CH2=CH- 
CH2=CHCnH2n- 
CnH2*+1 CH = CHCmH2m — 



$1 lE#*ffll^dt^«5<D*ffi^^ 

R-(A1 )-Z1 - -Zn-(An)-X 

fc3 "~ — — 



3)f5£g -Z~ 



CnH2n+lCH=CHCmH2mCH=CHCkH2k- nVmVk- 
CF2=CH- VFF— 
CF2=CHCnH2n - VFFn - 



n — 

nO~ 

nOm- 

V- 

Vn- 

nVm- 



-C2H4- 
-C4H8- 

coo- 
-oco- 
-c=c- 

-CH=CH- 

-CF2O- 

-OCF2- 



2 
4 
E 
Er 

T 
V 

CF20 
OCF2 



2)BMtif -Ar^ 



gTHH -x~ 



F 
F 

-o- 

F 

O- 

-o- 



B 

B(F) 
B(F. F) 



-F -F 

-CI -CL 

-CN -C 

-CF3 -CF3 

-OCF3 -OCF3 

OCF2H -OCF2H 

— CnH2n*1 — n 

— OCnhWi —On 

-COOCH3 -EM© 

-CH=CH2 -V 

-CnH2nCH=CH2 — nV 
- CmH2mCH = CHCnH2rr+1 - mVn 

-CH = CF2 -VFF 



Py 



H2B(F, F)B(F)-F 
F F 

F 

mz 5-HHEB-F 

c 5 HhOOcooOf 



0H 3-PyB(F)-F 



[ 0 0 4 8 ] 

CHI] TN-b;I/»c43»*WPBtiia*OW«"efe*« 
[02] 0CB-b;I/»c*5H-*Wpffltaiil*O|iB«"ea6*o 
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CH13 




0 10 20 30 40 50 
fU) (msec) 



[H 2 ] 




S 10 15 
ft fig (msec) 
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d2) mn ft® 

Qi2mm% m mm 

^mm^m^mmrtmj- r@ 1 mm 1 1 

AeU 2 



l">£o ) 

vsmi &t 
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